Examination was made of 17 different proteins coded by 36 loci (33 loci in spring) in the bank vole Clethrionomys glareolus (Schreber, 1780) caught in April-May (spring generation) and in SeptemberOctober (autumn generation). The autumn population consisted of resident and migrating individuals, while only resident voles were caught in spring. It was therefore possible to make comparisons of allele frequency, genotypie fixation indexes and heterozygosity (H) between these three groups of voles and to calculate genetic similarity. Thus H of resident individuals in autumn is 0.032 and migrants 0.035, while in spring this value is 0.042 in residents. The genetic similarity coefficients for migrants and residents were 0.970 (I), and 0.970 (S): and when resident individuals from spring and autumn are compared the figures are 0.946 (i) and 0.940 (S). Allele frequency in some of the loci examined fluctuates greatly in different groups of bank voles, the difference being greatest between residents in spring and autumn. Generally speaking it may be said that the differences obtained are more distinct between seasons than between resident and migrant individuals from the same season.
INTRODUCTION
In order to obtain a fuller understanding of many ecological processes it is essential to examine genetic variability and genetic differentiation in the population. Using the genus Microtus as an example it has been shown that frequency of genes fluctuates depending on population density (Tamarin & Krebs, 1969; Gaines & Krebs, 1971 ; Krebs et al., 1976) . Spatial and temporal changes are also reflected in the gene pool of the rodents (Smith etal., 1978) and ungulates (Smith et al., 1980) . The bank vole, Clethrionomys glareolus (Schreber, 1780) is a rodent distinguished not only by its wide geographical range, but also by distinct variations in numbers of the 4-5 year cycle, and also by seasonal variation (see datą collected by French et al., 1975) . In the Białowieża National Park estimates of numbers made over a period of 30 years have confirmed that there is a complex recurring cycle in the population of the bank vole (Pucek & Pucek, in litt.)-
The purpose of the present study was to describe biochemical variations in bank voles caught in spring (spring generation) and autumn (autumn generation). The bank voles of these generations differ in respect of a large number of physiological and ecological characteristics (Fedyk, 1974) . As some of the individuals migrate in autumn, most probably on account of their great density, this group could be compared with the resident group. Attempts were therefore made at determining not only seasonal differences, but also those due to degree of their resident character, which primarily reflects age differences. When the habitat is saturated, the individuals migrating usually belong to the youngest age classes (Andrzejewski, 1969; Lidie ker, 1975 ).
MATERIAL
The object of this study was formed by a population of bank voles living in the Tilio-Carpinetum forest (sector 283) of the Białowieża National Park. The bank voles were caught in live-traps distributed in pairs on all the stations, each of which was situated at 20 m intervals, forming 12 lines with 12 trapping stations in each. A total of 288 live-traps distributed over an area of 5.76 ha were in operation. After the traps had been placed in position, each containing oats, they were left open for 2-3 days to attract the rodents. On the following day the traps were put into operation and the voles caught during the following three days were marked by cutting off the brown-tinted ends of the fur on their backs. Trapping was next carried out for 10-15 days and all the previously marked individuals (= residents) and unmarked (= migrants) were removed, taken to the laboratory and killed as the electrophoretic analyses proceeded.
METHODS
Variation in proteins was examined by the electrophoresis method on starch gel, in the horizontal arrangement. General principles for procedure were followed after Selander et al., (1971) . Starch hydrolyzed spontaneously. Starch gel of 13% concentration was used for separations.
RESULTS

Monomorphic Proteins
About half of the loci examined do not exhibit polymorphism, and jointly 17 monomorphic loci were found. In several cases a rapid or slow band shown to be present and these loci were held to be monomorphic and were not taken into account when calculating genetic differentiation (Table 1) . 1 As the single specimens with a slow (or fast) band were observed they were not included into calculations of heterozygosity.
Es-2 (erythrocytes). The most anodally migrating erythrocytic esterase is uniformly monomorphic in all samples.
Es-4 (plasma). The most anodally migrating esterase in the plasma is monomorphic.
Es-6 (plasma). This esterase migrates with moderate rapidity and is monomorphic in all samples.
Es-11 and Es-12 (liver). These are two esterases migrating only a short distance and are monomorphic. A rapid band was observed in one bank vole only (autumn, M).
Mdh-2 (kidney). This form of NAD-dependent malate dehydrogenase is monomorphic.
Xanthine, alcohol and sorbitol dehydrogenases of liver are monomorphic. In occasional cases, however, Adh and Sordh-2 loci exhibited a different migration rate from that of all the other individuals. Alphaglycerophosphate dehydrogenase-2 of liver is also monomorphic. Of the other enzymes, catalase of plasma and liver and superoxidase dismutase show no polymorphism in any sample. Hemoglobin (erythrocytes) and transferrin (plasma), however, have been given as monomorphic, since only in occasional cases was a different migration rate found from that shown for all the other samples.
Polymorphic Loci
Allele Frequency
Allele frequency in 16 (spring) or 19 (autumn) polymorphic loci depends not only on the given locus, but also on the group of bank voles examined (Table 2 ). When allele frequency was compared in the group of resident bank voles in spring and autumn it was found that the greatest differences were those in respect of Es-7 and Me loci. Far lesser differences apply to Pgd, Es-13, Mdh-1, Lap and Gdh loci, while the allele frequency in resident voles from the two seasons is practically identical in the following loci: Es-8, Ldh-1, Ldh-2, Alb. and Prot. B. In autumn migrating voles exhibit, in comparison with spring residents, the greatest differences in allele frequency of such loci as: Gdh, Ldh-2, Me and a-Gpdh-1. The smallest differences apply to Es- 13 have the greatest heterozygosity. The three group of voles examined thus differ slightly in respect of degree of heterozygosity. The average value for all the loci examined is greatest for voles in spring (residents), and lowest for residents in autumn, although the group of autumn migrants differs from residents from the same season to a negligible degree only (Table 3) . Calculation was also made of deviations from the Hardy-Weinberg equilibrium and measure of heterozygote deficiency (Table 4) . This made it possible to establish that in spring 9 of the 16 loci exhibit deviation from the random distribution and that in all these cases an excess of heterozygotes is observed. In autumn also 11 out of 19 polymorphic loci, in both resident and migrant voles, exhibit deviation from the HardyWeinberg equilibrium. In migrating voles all these loci have a negative Fi value, which points to the predominance of heterozygotes over homozygotes. Only in two cases, in residents in autumn, were loci Es-7 and Alb. found to indicate an excess of homozygotes, while all the other loci point to their deficiency (Table 4) . Neither locus exhibiting an excess of homozygotes in resident voles in autumn showed deviation from the random distribution in migrants of the same season. Mean F t values for the study groups of bank voles are similar and come between -0.30 and -0.38 (Table 4) .
Coefficients of genetic similarity were calculated for paired combina-tions of all groups (Table 5) , us ; ng two measures of genetic similarity,, indexes I (N e i, 1972) and S (Rogers, 1972). These two measures arrange the groups of voles in the same order, within a range of 0.94 to 0.97. In two cases coefficient I is slightly greater than S. The two- Table 5 Coefficients of genetic similarity (I and S) between groups of C. glareolus. Upper figure, I (Nei's genie similarity); lower figure, S (Rogers' genie similarity). coefficients are identical in migrants and residents in autumn. They arehighest between these groups, which points to considerable geneticsimilarity. The genetic distance is thus greater between voles from different seasons, in comparison with migrating and resident voles from, the same season.
DISCUSSION
The frequency of genes Tf and Lap fluctuates, depending on population density in Microtus ochrogaster, M. pennsylvanicus and M. townsendii (Tamarin & Krebs, 1969; Gaines & Krebs, 1971; Krebs et ah, 1976) . Since seasonal changes in numbers cause, in a large number of rodent species, increase in population density from .spring towards autumn (Andrzejewski, 1969) , it was to be expected that this would be reflected in genie frequency in the bank vole also. In our case it can be said that at the end of September and beginning of October density was more than twice greater (85 individuals caught) than at the end of April and beginning of May (35 individuals caught). Some of the loci (cf. Table 2) were highly variable both when compared in migrating and resident individuals, and most particularly when comparisons were made between seasons. This considerable shift in allele frequency in several loci over so short a period of time provides -confirmation of the earlier observations made on rodents (Smith et ai, 1978) , and on wild and domesticated pigs (Smith et al., 1980) .
The difference found in autumn between migrants, that is, chiefly young voles, and resident voles, shows that selective pressure acts differently on these two groups of rodents. This phenomenon has been -observed in other species also, e. In spring all the individuals caught belonged to the resident group and their age differences were undoubtedly smaller during this period than in the autumn, as may be gathered from data for other bank vole populations (Andrzejewski, 1969 ). This does not alter the fact that it is in spring that the level of heterozygosity is highest. This would appear to provide unequivocal confirmation of the fact that in winter selection is directed in a different way from that during the spring and summer period, although in both cases only heterozygotes are in principle eliminated. It has been suggested earlier on (Berry, 1970) that different genotypes have different adaptability values in successive seasons of the year.
Data for genotypic fixation indexes form evidence of how strict such selection is. They show beyond doubt that in bank voles elimination includes homozygotes, this applying to both seasonal comparisons and also comparisons of migrants and residents. Only 2 loci out of 31 revealed an excess of homozygotes with all comparisons of this kind.
Average heterozygosity in all the three study groups of bank voles is close to the value proper to the mammals so far examined, that is 0.03(i (N e v o, 1978) . In the bank vole, however, a species with a very wide geographical range, it might have been expected that the level of genetic variation would be higher, since this characterizes widespread mammal species (N e v o, 1978).
Coefficients of overall genie similarity between the study groups of bank voles are high, but even so they come within values proper to many populations of the mammal species studied. For instance index <S for different populations is: in Sigmodon -0.98 (Johnson et ah, 1972) , Thomomys bottae and T. umbrinus -0.93 (P a 11 o n et ah, 1972), Mus musculus -0.88 (Rogers, 1972), Peromyscus floridanus -0.97 {Smith et ah, 1973). As the genetic distance between seasonal generations of voles is greater than between migrants and residents in the autumn, it may be taken that in winter selection of homozygotes is stricter than in spring and summer. The value of average heterozygosity found in the spring generation also points to this.
Further studies carried out in different seasons in successive years will make it possible to discover the selective action on bank vole populations in different phases of the cycle of their numbers, and consequently will also permit of interpreting the relations between seasonal and long-term differences in population density.
